1. Intraperitoneal injection of ,B-sitosterol (5mg./rat/day for 25 days) into 1-year-old male Wistar rats fed on a low-fat diet supplemented with 10% of coconut oil resulted in a lowering of cholesterol and lipid concentrations in the tissues. 2. ,-Sitosterol increased the rate of biosynthesis of cholesterol and lipids in the tissues, but to an even greater extent enhanced their oxidative degradation. 3. The present results are similar to those previously obtained on a low-fat diet, indicating that the presence of fat had no marked effect on the action of fl-sitosterol.
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When ,-sitosterol was injected intraperitoneally into rats fed on a low-fat diet (Gerson, Shorland & Dunckley, 1964) , the weights and concentrations of cholesterol and lipids in the tissues were decreased. Moreover, the experimental rats, after the administration of sodium [1-14C] acetate, showed a greater incorporation of 14C into the tissue cholesterol and fat, as well as into the expired carbon dioxide. These results, together with the fact that the amount of expired carbon dioxide was greater in the experimental animals than in the controls, were consistent with the hypothesis that injected ,-sitosterol increased the biosynthesis of fatty acids and cholesterol, and accelerated their oxidative degradation to an even greater extent. The possibility that increased 14C specific activities were due to higher concentrations of sodium [1-14C] acetate in depleted acetate pools was discussed.
In the work now reported, the effect of ,-sitosterol in the presence of a cholesterogenic dietary fat was investigated. For this purpose coconut oil, which contains mainly saturated fatty acids and is among the most cholesterogenic ofthe common food fats as judged by its elevation of plasma cholesterol concentrations (Ahrens et al. 1957; Gunning, Imaichi, Splitter & Kinsell, 1964) , was selected. EXPERIMENTAL Animals. The animals (male Wistar rats), when 9 months old, were fed ad lib. on a low-fat diet (cf. Gerson, Shorland & Adams, 1961) Gerson et al. (1964) . When subjected to gas-liquid chromatography on an SE 30 column one peak only was observed. Extraction of tissues and faeces. This was carried out as described by Gerson et al. (1964) .
Cholesterol and faecal sterols. The methods of Zak, Luz & Fisher (1957) and Gerson (1960) respectively were used. 140 specific activitie8. The determinations were carried out as described by Gerson et al. (1964) 
RESULTS AND DISCUSSION
The average daily food consumption ofthe control animals on the coconut oil diet was 12-1g./rat/day, as compared with 13-1 g./rat/day for similar animals 399 T. GERSON, F. B. SHORLAND AND G. G. DUNCKLEY in a previous experiment with a low-fat diet (cf. Gerson et al. 1964) . On a calorie basis, however, the intake on the coconut oil-supplemented diet was 7-6% higher. As found for the low-fat diet, ,-sitosterol injections were associated with an initial decline in food consumption; the mean consumption did not fall below 8g./rat/day and had returned to normal by the tenth day. Throughout the experiment the consumption of the control animals remained unchanged. The decrease in food intake was not reflected in a decrease in total faecal lipid excreted, as was found by Lee & Lucia (1963) with rats on a calorically restricted diet. On the contrary, the effect of ,-sitosterol was to increase the rate of excretion from 43-6mg. (S.D. + 7-2mg.)/rat/day in the controls to 53.7mg. (S.D. + 6.6mg.)/rat/day in the experimental animals (P < 0-05). This was equivalent to 0.8% ofthe dietary fat. Table 4 shows that this increase was not due to faecal sterols.
During the ,-sitosterol injections the mean weight of the rats decreased, reaching a minimum on the fourth day, but thereafter did not change significantly. The mean loss of weight of 19-1g. (S.D. + 6.0g.) in the experimental animals occurred 4-7 (P < 0-2) 28-7 (P < 0-5) 5-1 (P < 0-7) 4-7 (P < 0-7) 14-3 (P < 0-1) 0-46 79-3 (P < 0-3) l 6-3 (P < 0-02) r 8-7 (P < 0-001 f-Sitosterol significantly decreased the concentration of lipids in the aorta, muscle and carcass, as well as the total lipids, the greater part of which occurred in the carcass (Table 1) .
The concentration oftotal cholesterol was lowered in most of the tissues investigated ( Table 2 ). The decreases in carcass, muscle, testes, liver, heart and aorta were due primarily to decreases in the concentration of free cholesterol. In pelt, adipose tissue and adrenal glands, on the other hand, esterified cholesterol concentrations were diminished. In plasma both free and esterified cholesterol concentrations declined. These patterns were similar to those obtained on a low-fat diet (Gerson et al. 1964) .
The administration of ,-sitosterol increased the incorporation of 14C from injected acetate in the tissue fatty acids with the exception of those of the adipose tissue and in the cholesterol of the tissues apart from the heart (Table 3) .
From these results the increases in 14C incorporation into fatty acids due to ,-sitosterol injection were: liver (7%), heart (179%), aorta (24%) and plasma (142%); into cholesterol the increases were: carcass (23%), intestines (157%), liver (63%), adrenals (97%) and plasma (26%), and decreases in heart (-27%) and aorta (-12%). The overall recovery of 140 from cholesterol was increased by 22% after the injection of fl-sitosterol.
The evidence thus indicates that the injection of B-sitosterol increased the biosynthesis of fatty acids and cholesterol, and also their oxidative degradation, as shown by the increased 14C activity and rate of expiration of carbon dioxide, whereas the excretion of lipids and cholesterol in the faeces was relatively unaffected (Table 4) .
The fatty acid compositions of the tissue and plasma lipids (Table 5 ) confirmed previous observations (Shorland, 1955 ) that lauric acid (12: 0), which is the main constituent of coconut oil, is rapidly metabolized and not stored in the depot fat. The muscle, adipose tissue and aorta lipids contained considerable amounts (10-24%) of this acid. With the exception of the aorta lipids, the amounts of lauric acid appeared to be inversely related to the specific activities of the fatty acids (Table 3) , i.e. where there was little fatty acid biosynthesis, the proportion of fatty acids deposited from dietary fat was high. The disappearance of lauric acid from muscle and aortas after ,-sitosterol treatment appears to reflect an increase in oxidative degradation. However, in adipose tissue where little oxidative degradation takes place the proportion of lauric acid remained unchanged. In the aorta the administration of fl-sitosterol appears to have brought about a far-reaching change in fatty acid Table 3 . Changes in 14C specific activities of cholesterol and fatty acids due to fi-sitosterol injections in the presence of a coconut oil-supplemented diet Results for cholesterol are given in roman print, those for fatty acids in italics. The determinations were carried out as by Gerson et al. (1964) Table 4 . Change8 infaecal 8terol excretion and relative expiration of carbon dioxide and 14C due to ,-sitosterol injection8 in the presence of dietary coconut oil
The determinations were carried out as described by Gerson et al. (1964 Table 5 . Effect of fl8ito8terol injections on the fatty acid compo8ition of the tissues of rats receiving dietary coconut oil The analyses were carried out as described by Gerson et al. (1964) . The designation of the fatty acids is also as used by Gerson et al. (1964) The present results show that the effects of ,-sitosterol injections into rats on a coconut oilsupplemented diet are similar to those described by Gerson et al. (1964) with rats on a low-fat diet. Further, the evidence supports the hypothesis that there is an increase in biosynthesis offatty acids and cholesterol and that the decreases in total weights and in the concentrations of these substances in the tissues result from an even greater increase in oxidative degradation.
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and weight change. However, on the fat-supplemented diet the weight loss (8.9g./rat) was much smaller and roughly equal to the mean loss of body lipids (9.2g.; Table 1 ), whereas in animals on a lowfat diet only about 50% of the weight loss was accounted for by loss of body lipids. This observation may be explained by the protein-sparing action of dietary fat, a subject that has been discussed by Deuel (1954) . In addition in the presence of dietary fat the loss of lipid was confined primarily to the carcass, i.e. muscle and adipose tissue, during fl-sitosterol treatment. The present experiment was carried out under conditions as nearly identical as possible with those used by Gerson et al. (1964) for their studies on the effects of ,B-sitosterol on a low-fat diet. Comparison of these experiments showed that the coconut oilsupplemented controls had 505.3mg. of total cholesterol/rat whereas the low-fat controls had only 445 7mg./rat. Thus the dietary fat resulted in an increase of 59 6mg. of cholesterol/rat. However, the administration of ,-sitosterol diminished this increase to 14-8mg./rat, the residual difference being accounted for mainly by the fact that the intestinal cholesterol in the experimental animals increased by 12-3mg./rat.
A comparison of the effect of ,-sitosterol on total cholesterol concentrations in the low-fat and fatsupplemented rats reveals that in the aorta coconut oil increased the concentration by 135mg./lOOg. fresh wt. of tissue (i.e. 78%) and that this increase can be confined by fl-sitosterol to 46mg./lOOg. fresh wt. oftissue (i.e. 27 %). This residual difference is due solely to free cholesterol, the concentration of esterified cholesterol having been diminished by ,-sitosterol to that found in the controls on a low-fat diet. Trends similar to those described for the aorta can be found to apply to carcass, adrenals and adipose tissue (Table 3) . In liver and plasma the effect of fl-sitosterol on cholesterol concentrations appears to be greater in the presence than in the absence of fat in the diet.
Specific activities of fatty acids in rats on a fatsupplemented diet were found to be much smaller than on a low-fat diet, in agreement with the findings of Hill, Webster, Linazasoro & Chaikoff (1960) as well as Reiser, Williams, Sorrels & Murtz (1963) . On the other hand, in the presence of dietary fat the increase in 14CO2 expiration was very much greater than in its absence.
The evidence described above shows that in the presence of dietary fat ,-sitosterol helps to maintain lipid and cholesterol concentrations and weights at levels similar to those found in animals on a low-fat diet. This is particularly important within the aorta, which appears to be more sensitive to the presence of dietary fat than any other tissue investigated in this work. The evidence further supports the mechanism suggested by Gerson et al. (1964) for the effect of injected ,-sitosterol on lipid and cholesterol metabolism.
